Neurochemical and behavioral effects of systemic and intranigral administration of N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine in the rat.
At doses of 5-10 mg kg-1, N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (NMPTP) produces in rats acute immobility, retropulsion, straub tail, piloerection, exophthalmos, salivation and clonic movements of the forepaws. It does not produce analgesia as measured by the tail test, nor does it produce permanent motor impairment after chronic or intranigral administration. The acute retropulsion and immobilizing effects can be blocked by methysergide. Administered acutely, NMPTP doubles levels of serotonin in the raphe nucleus and substantia nigra. At the same time, levels of dopamine increase in the caudate nucleus and decrease in the substantia nigra. The NMPTP-induced decrease in dopamine content of the substantia nigra persists in chronically treated rats, but there is no significant decrease in striatal dopamine. After chronic administration of NMPTP, striatal levels of dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) were decreased by about 50%. Intranigral administrations of NMPTP (10 micrograms daily for 5 days) failed to produce a 6-hydroxydopamine-like lesion in the nigrostriatal system. These results indicate that NMPTP in the rat does not cause selective destruction of dopaminergic neurons, but it does produce acute tryptamine-like effects.